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(54) MULTE^YER CERAMIC CHIP CAPACITOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a multilayer chip capacitor 
whose service life is long and reliability is superior by constituting 
the inner electrode material which is nickel or a nickel alloy and a 
dielectric material in a laminated state, baking the materials in a 
neutral or reducing atmosphere, and thermally treating the materials 
in a neutral or weak reducing atmosphere. 

SOLUTION: In a multilayer chip capacitor 1. inner electrodes 21. 25 
and dielectric layers 3 are laminated alternately, and a pair of outer 
electrodes 51. 55 are connected with the respective inner 
electrodes 21. 25. In this case, the inner electrodes 21. 25 are 
formed of Ni or Ni alloy. After that baking is peri^ormed. In order to 
have the dielectric layer 3 re-oxidized, thermal treatment is 
performed. In the baking, a neutral or reducing atmosphere, 
especially a moistened mixture gas of N2 and H2 or the like is used 
as the gas for the reducing atmosphere. It is preferable that a heat 
treatment be performed at 900-1.200* C, As the gas for 
atmosphere, neutral or weak reducing atmosphere, especialh^ 
moistened N2 gas or the like is used. 
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fl!!. ^^S«{i2-5Ma%. RjmSiJtiO. 1~5S« 
%. :J>f[§iJ(iO. l-5fi«%. }S5iJa:2 0~5 0fig 

[0 116] ^-LT. ByIE^««c$*)^i:cn?.^ig^ 
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-) fc-rso 

Co 1 1 7] fH^mmz u 2 smox-xh^m^t 
^mcm^^?>mmint Lnt. n i i ^set 

[0 118] coy^^ammtmi. m 

[0 119] Sfc. ¥l^)&?StiO. 1~1 0,iB , ? 

e.fc{io. i~i Mm sa^<o^.^D^ffl^^n{^<};l/^ 

Co 1 2 0] mwm\i\i^Mt. f'<^^y'^~^^x}mm ic 

[0 12 1] /^-r>:S^'-tLT{i. M^{^x^;l/-b;l'P 

[0 12 2] fuy^~^w\t 1 ~5fia%@artt- 
Co 1 2 3] mmtLx\,t. fiaj^{fx;i/e^5i--;K :/ 

CO 1 2 4] }gsij#ft»i2 o~5 sm.m%mLiLt 20 

So 

Co 1 2 5] ctDffi!. mri Qmm%mtuT<omm 

c 0 1 2 6 ] ^fc. ^m^m b'>**- K ^mtwr^ c t 
Co 1 2 7] jr^^mms 1 . 5 5m<D^~x hit. ±m 

C0128] ilO<t^JcLT^€.n/c|^gP«ffi2 K 2 

Co 1 2 9] ^t, m^o^mmtii'*)-^ xicmmLtc^. 
Co 1 3 0] m/uy-^mma. mmtDm^Tn^ax 

Co 1 3 1 ] ffSM* : 10-3 0 OXXmm. ^Ic 5 

o~i oox/^ra 

^iS* : 6 0 0-1 20 or, ^#t700~900°C 

m^mm ■■ o. s-s^pj. i -s^p^ 

: 1 O" - 1 o" ato , 1 O"' - 1 O" at 

0 



* 1#ffi2 00 0- 1 2 4 058 
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CO 1 3 2] m.iimmi^El O ' ata iXTs 
L<lt. 10^-10"" atm fCTfT-5 C ttWt L 

^\ 

CO 1 3 3] mtd&m^C^:S>t. I^gp«ffi2 K 2 5 

Co 1 3 4] ^-LT. t(ois.i)-^(Dm^fiFtt-rm<Dm 

5 0-5 0 0iC/^ra. 2 0 0-3 0 0 

^JfiaSE: 1 2 50-1 4 OO'C. Itt 1 30 0-1 
3 8 O'C 

^^M:0. 5-8^ra, Ittl-S^Ffl 
t^mm& : 5 0-5 0 0r/I^K. #tc2 0 0~3 0 0 

°cxmm 

Co 1 3 5] sH^ffl^xtcti, ^^trziimtmm 
Co 1 3 6] mmit. «itias*i^Lg«sA;&9 o 

0-1 2 OOU <t»3<ff*L<{i. 9 0 0-1 1 00 
°Cv 1ftcilfSL<{i 1 0 0 0—1 1 0 o°Ci: c 

Co 1 3 7] mmsimmmxi,immmtn<Dmi[:i}'^^+ 
^co 1 3 8] mMm<Dmm^mi. lo " - 1 o 

atB . <fct)J?*L<{±l O" -1 o ' atm 

Co 1 3 9] tOE®H*?s-ea, ^m;i3-^^ft:!feii 

2K 2 5*Wtr«ffil^IfC*5o 

Co 1 4 0] ^-LT,. ^oyts.tf'oyimmm^iiymoy^k 

^it^Fi : 0~6ltia. #t2-5^ffl 

nSimS. : 5 0-5 0 O-C/^ffl. i o 0-3 0 0 

CO 1 4 1] nm^:ffXlcii. *i4*(/>Lii3i^1S# 

■So 

CO 1 4 2] N2 ;!fx^ig^;irx#;&An^t-«tc 

CO 1 4 3] *fc. sst^uy-^fum. im^^ifimm. 
lis ^n^ti^m^Lxn^riy. nincn-ox^^ 

Co 1 4 4] JfcitfT^^fi. m^icmtx 
it. m/uy^imtD^UA^X'ii. ij7.mmn 
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[0 1 4 5] *fc. mmmom. mas*i>L 

Co 1 4 6] C<DJ:9{cLT^enfc^Wc{i. m 

[0 14 7] =eLr. i^tjsu, n^smms 1.55 

Co 1 4 8] 

mmmi 

BaCOs : 6 5. 2 8fiS% 

T i O2 : 2 3. 7 2mm% 
ZrOz -.7. 4 9 a«% 
CaCOa : 2. 8 8aS% 

S i 02 : 0. 1 8M«% 
Mn CO3 : 0. 2 omm% 

Co 1 4 9] ^X^^T. XT'U- K^^i'-T'faSI^-l^fc 
1 2 0 0°CcOSa-e. 3ltP^flxMU 

[(Bao.a Cacoa )0] 1.004 • (Tico Zro.H )& :9 9. 
5 2SS% 

S i 02 : 0. 1 81*% 
MnO : 0. 3aa% 

C0 15 0]^-tT, P2 Os J&O. 1M«%^PL. 

1 6i^MSSI»»L. ¥1^1K?S i . 4 m 

CO 1 5 1] ccommimm^m^'x. Ti2t^^n-5 

SB^JtfcT. 3*D-;Mc<feDiiili8U X^U-fCLT 

mmmin : i ooM^gu 

■r;l/tr:^:t— ;l/ : 2 8aagi5 

h^i/x^ : 1 4aasi5 

^tStSiJ : 0. 2a«g|5 

77*- : 3 6. saa^ 

Co 1 5 2] i^tTE»C^$nSffi-&it»i:T. 3*D- 

N i : 4 4. 6aS% 

"rJlif^yi-—)]/ : 5 2 8*% 
x-?^;Hr;l'D— X : 3a«% 

-^^y h u 7y-;i/ : 0. 4 aa% 

Co 1 5 3] cn^(D-^-7.h^m^\ tiTCidfcL 
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Co 1 5 4] $-f. rtSl5«8iffl 

^ms 3 (Dmmmi. 2 0 mx$>^o 
Co 1 5 5] ^Ai^^xm^^-fxicmmLTcm. m^uy 

CO 1 56] mfuy^fiiim 
m^m: 5 o'c/im 

10 figitSA : 8 0 0°C 
: 2 

mmE : 1 0^ ata 
CO 1 5 7] MM 

#aiiS: 2 OO'C/^ra 
^JtiaS: 1 3 4 0X; 
UWf^m : 2 

t^MiMA : 3 0 ox/mm 

20 mm^m 1 o"" atm 
CO 1 58] mmm 
0mu&: 1 ooox; 
un^^m •■ 2 mm 

?#*3ia: 3 0 0°C/^ffl 
^m^m. : 1 0'' atm 

Co 1 5 9] ^n^^no^H^ffl^ffXCim^li: 
"^x-y^-^fflt/V 7k^a5~7 5"'CtTtT-3/co 
Co 1 6 0] ^e.nrcjffi^«:Oilg®;&-9-> K:/^X h t 
30 TBfi^Lfc^. I n-Ca^*M^&bT, Sffilfflm® 

CO 16 1] c:coj;3tLTSBgLfca«S-b^5 7i^ 
^•yya>"r>'9-10'9--i'XH:. 3. 2iuixi. 6 minx 

1 . 2mxibK>. mnmmz<Dw^^t 1 6 /tm > rtap« 

882 1 . 2 5C0i»?^{i2. 5/tmTSSo 

CO 1 6 2] sfc; ^ft®3©yu-rv©¥i^^g 

t±. 3. O^im Tfe^.o 

Co 1 6 3] ^-LT. B«f*M3©»rDe©^gS«^S 
40 8%T-feO. rtg|5«ffi2 K 2 5cDJiffl»Ctig|ftS&M{i 

CO 1 6 4] $/-c, i^^mm.i-wm.m (stem) 

S iKftMSiOz ^) : 3 0. 7a«% 

A liWfcl&CA jftgig) :2 5. 4afl% 

Mn®ft%(IInO ^g) : 0. 3a«% 

F eilffcMFeaft^g) : 1. 3a«% 

N i||fbfe(NiO ^It) : 0. 8a«% 

50 PUft^CPaO, ^) : 0. 3a«% 
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B aHftlftCBaO WiW) :3 0. 

T i mmcTi(k mw) : 1 1 . i mm% 

Caglft^CCaO mm) : 0. 1 a«% 
Z rilft«&(Zr{fc ^g) ; 0. IMMX 
[0 1 6 5] *fc. STEM«ffl(,^T. if««:M3 0^ 

[(Ba((.» Caon )0]i.(«M • (Tion Zro.i7 )(h .9 9. 

9 1 4 aa% 

S i Oz : 0. 0 0 6aM% 
MnO : 0. 08S1;% 

[0 16 6] mcc<D=iyr'yvicML. Umz 0 0 
«ED C 2 0 0 V{CT. iD^lfirMil^&fTo ^ci:C 

CO 1 6 7] lytfiajz 

TiBoiE^, mm^mcxs mmmit^tsa':, mm 

Wiso!\!n 

?i Os : 0. 1 aa% 

Co 1 68] 

: 2 0 o°c/^p^ 

: 1 3 4 0 "C 

'mnf^ • 2 mm 

i%mm& : 2 OCC/^K 

: I 0"" atn 

[0 16 9] im.m 

•■ 1 0 0 0 1 

mmm ■ zmm 
j^sjiig : 3 0 0 °c/mm 

W^S. : 1 0'' atm 

[0 17 0] C©®^. Sim»3©fl[^(i 1 6 /im . 
ifU^ y<D¥t^m.^mti 3 . 0 /i m. ^S^ifBCDSeittt 
1. rtgpmSiZ K 2 5<3[)J?*^(±2. 5/i 

[0 17 1] itz. mmi^m3<Dm^mt. ^u^yo) 
Co 1 7 2] n m 

s i ^{t!^(si02 ^g) ; 3 1 . 6mm% 

A 1 »ft3«J(A zOztm) .-27. 1 S«% 
Mn^fktKHnO mW) : 0. 2a«% 
F eilft?&(Ffeft^S[) : 0. 9mm% 

NistitMmo mm : 0. 9mm% 
pmitMM^ mm) - o. imm% 

BamitMBaO mW) :2 8. 8Ma% 
TiUftt/dift mm) : 1 0. 3S«% 
Z rUffc^CZrft mm) : 0. 1 

Co 1 7 3] 
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[(Bao.92 Caom )0] 1.004 • (Tioa Zro..7 )& :9 9. 
9 1 4 83% 

S i O2 : 0. 0 0 6fia% 
MnO : 0. 0 814% 

[0 17 4] mmms 

Tmo^m. mamkmcr. mmmi tmmic. 02 

F2 Os : 0. 1 5Bfi% 
[0 1 7 5] 

PiSiSS : 2 0 0°C/^W 
UWUA : 1 3 4 O'C 
: 2 I^W 

j^aijis : 3 0 0 -c/^ra 

ilsS^EE : 1 0 " at! 
20 [0 17 6]MMa 
Ui^UA : 1 10 OX 

unf^m : 3^ra 

^wms. : 3 0 0 °c/mm 

fm^m : 1 0 "' atm 

[0 17 7] c<om^. mmf^m3<ommii 1 6 /i« . 

1. 6%T'a&ofc. ^-LT. P^^nmz K 2 5<D/p*i 

fi 2 . 4 |i ■ -e* ») . stims 4itzsx\ ±mm<tm 
30 ®4 scD/pi^^tto. 0 5 nm. rmmtvism4 l(Dm^ 

ttO. 0 7 /in -V^-otco 

Co 1 7 8] ^mM3©S[^ffii;. ywy<3!) 

Co 1 7 9] MSffl. 

S i®fi:%j(Si02 ^S) : 3 2. 4«S% 
A llWk!|&(A a&^g) : 2 6. 3fi«% 

unm.^t^(m mm) ■. 0. 2fi«% 

F eUffctKFezftj^S) : 0. 7fi«% 
N ilWfciBKNiO g^g) : 0. 7a«% 

40 PisffcMP^Os gilt) : 0. iaa% 

Ba^ft^CBaO ^g) : 2 8. 7««% 

TiUfbMTift ^) : 10. 8««% 

Z rlWt«j(Zr02 gig) : 0. 18*% 
Co 1 8 0] "fv^y 

[(Bao.92 Cao.08 )0]!.oo4 • (Tkaj Zro.i7 )02 :9 9. 

9 1 4 mm% 

S i O2 : 0. 0 0 6afl% 
MnO : 0. 0 884% 

Co 1 8 1 ] $fc. s T E M\ciit)m.{tmmA(Dmm. 

50 *^#fLfc:i:C5TS<Di:;fe»)T*«^fc. 
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[0 182] rmmimmd i 

s i K{t!KS»(sift mw) : 0. 3mm% 
A imitMk zOs^M) : 0. 2mm% 

Mnigft^CMnO mW) : 0. 88^% 
F emmifezOi^W) : 2. 1 S«% 

N i nfti^CNio : 1. smm% 
pmmiPzo. m) : 23. 2mm% 

Bai6{t!|&(BaO Sm) :6 8. 6g«% 

T immaioz mw) : 2. 8a«% 
caijfttKcao m) : 0. 1 a«% 

Z r||fb!Kj(Zrft mm) : 0. 1 a«% 

[0 183] ±mm<mmi s 

s iKffci^csift ^g) : 1. 7mm% 

MmmOi z(hmm o. 3««% 

Mnil{t!(4KlinO mm : 3 1. 6SS% 

F emitMtezO^mW) :8. 7a«% 

NiBSftifeCNiO :7. 9a«% 

PiWktKPzft m) : 2. iaM% 

BaSlffctXBaO : 3. 8««% 

T i HfttKTiOz mW) : 4 0. 0««% 

Cal6{b%(CaO : 0. 1 Sa% 

Z rUftii^jCZrft : 3. 8«fi% 

[0 18 4] mmm4 

t/jN^ns J; 9 \cmimm 4 ^ wrsigss-tr^ $ 
Pz Os : 0. imm% 

[0 1 8 5] g|g 
SJSiifi: 2 0 01C/I^ra 
: 1 3 4 ox; 

mm : 2 m 

tvWM& : 2 0 0'C/^P4 
tm^E : 1 0^ atD 

[0 18 6] mmm 
mu& : 1 0 0 0 x; 

mmm : 2f^m 

i^Sliillf : 3 0 0"'C/^K 
il^^^E: 1 O^atm 

[0 18 7] c(Dm^s mm#m3<Dm^ii 1 e /xn . 

0. 9%X'$>^rco ^LX. rtaJm@2 K 2 5©^ 
ii2. 5//H1 T*fe»j. efl:«^®4{i IST, S*{±0. 
0 9/ii T'fe-^fco 

[0 18 8] l^(*ii3<Dfi|?*gi:, ifu-f:^<D 
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[0 18 9] ftl^m 






S i StUMiSiOi g^) 


: 2 8 


. 4SS% 


A l^ft»(A 2 03 g|g) 


: 2 3 


. IMM% 


MnWtit^QbiO mM) 


: 1. 


2mm% 


F eSlfk^CFeiftgii:) 


: 0. 


6mm% 


N i wnt^mo mw) 


: 0. 


6Sfi% 


pmim(.?zOs wiM) 


: 0. 


4mm% 




: 3 1 




T i mtMTiOz mm 


: 1 2 


. 5as% 


10 Ca^fk%(CaO ^g) 


: 0. 




z rMitmirOz mm) 


: 1. 


OWM% 


[0 19 0] 







[(BaoK Cao.o8 )0] 1.004 • (Tkos Zrn? )& :9 9. 
9 1 4fiM% 

S i Oz : 0. 0 0 6aM% 
MnO : 0. 08Sfi% 

[0 1 9 1] mcmmAa:>mmnrvmtoii^t) 

S i llftif^^CSiOz : 0. 1S3% 

20 kimimik z(hmm) - o. 2mm% 
Mn^ft^oino mw) : 1. imm% 
? emtMfezfhmw) : 0. 3mm% 
NiHfttKNio mm) : 0. 2a«% 
Piifkii^^chOs mm) : 1 9. 3fi«% 

Ba^ft!^(BaO ^g) : 7 5. 3**% 

T i ii{t?«j(TiOi »g) : 3. iaa% 

Ca^ftf^CCaO mm) : 0. 3a«% 
Z r^ffcfaCZrft mm) : 0. 1 a«% 
^tT. *Pjg^SS»«-ff-3fcfc£:5*^{i. 1. 7^ 

30 rar-feofco 

[0 19 2] HBSMS 

Tm<Dim. mmmkmcx. mmmi tmmic. 02 

P2 Os : 0. 2afi% 
[0 1 9 3] 

2 0 0°C/^PJ 
^nM& •■ 1 3 4 0°C 

40 unm^ : 2 ^pj 

: 2 0 0 xxmm 

mm^E. : 1 0 " ata 

[0 194] mmm 
unus.: 1 1 oo°c 
unmai : 3 mm 

3 oo°c/^pj 

Wm%m:9X : imMLrctiz fix 
mm^Z : 1 0 " ati 
50 [0 19 5] C<0#&, mmWm3(DmWt 1 e //n . 



0. 7%TSofco ^-LT. f^gl5«8i2 K 2 5 ©J?* 
f±2. S/iin T'feOx ^fb%®4{i2Sl?. ±«^{tt> 
B 4 5 (DB^lt 0 . 0 6 /t Bis TS^ft^Iii 4 1 <Dm^ 
fiO. 0 9/tiB r-i^-DtCo 

[0 19 6] itz. mm.t^m3(o^^mt. ^v-{y<D 

Co 1 97] agffi 

S i Hffci^jCSift ^g) :3 2. 5a«% 

A 1 l|{ttl(A 203^11) : 2 6 . 7 

MngSftifedlnO : 0. 4a«% 

F ei|{t:!K5(FfeO,^g) : 1. 0«fi% 

N iHfttjCNiO ^g) : 1. oa«% 

Bag?{k!i&(BaO ^S) :2 7. 0««% 

T i sft^adift iRg) : 1 1. 4aa% 

[0 19 8] yi/^y 

[(BaiB Caan )0] 1.004 • (Tio o Znir )Qi :9 9. 

9 1 4 as% 

S i O2 : 0. 0 0 6aM% 
MnO : 0. 0821% 

CO 1 9 9] TBi»fk!»iB4 1 



S i Hft^CSift 


m) 


: 0. 


2mm% 


A ISgfbii&CA 2O, 


WkW) 


: 0. 


imm% 


MnHft^CMnO 


m.) 


: 0. 


6fifi% 


F eSlffctKF&Oa 


m) 


: 2. 


3mm% 


N j siffc:^a(Nio 


mw) 


: 2. 


imm% 


Pil^l:^&(p^Os gi 


W) 


: 2 4 


. imm% 


B aiSftt((BaO 


WkW) 


: 6 7 


. omm% 


T i mwadifk 


m) 


: 3. 


3X1% 




m) 


: 0. 


2SS% 


Z rUftSSKZrOj 


m) 


: 0. 


lfiM% 


[0 2 0 0] Jrm 




JP4 5 




S i ilffc!14f(Si02 • 


m) 


: 1. 


lfift% 


k\mmik 2O3] 


m) 


: 0. 


2mm% 


MnKfttJ(MnO i 


m) 


: 3 2 


. 8fifi% 


F e^ft^CFeaftj 


m) 


: 9. 


8aa% 


NiSlft%(NiO j 


m) 


: 7. 


2fiB% 




: 1. 


9£M% 


Ba^fttKBaO j 


m) 


: 3. 


4aa% 


T i Kft^dift i 


m) 


: 3 9 


. 8SS% 


CaUfbil^CCaO 


: 0. 


2£S% 


z r mmaaro^ i. 


m) 


: 3. 


6mm% 



[0 2 0 1 ] ;a:^. T^^xxf±mmimm4 u 45 

5 ICTnTo 

[0 2 0 2] 03{i. N i ^^fcV^'yD7:^5'('if- 
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[02 03] 04{i, Mn^MfcV-r^D7:^'7^'-<f- 
a<M^S4*®5'ryg|5^i-*^Mnfl[)igJt 

[02 04] HStt, P^mfcvY^'PT:^9-1'■^f-? 

[02 0 5] ftiJ. §v^'i/D7:>-5i'-»f-2?K{i> ^ 
n^^n2 3 5 0^tffi;^L/-ct,<DT'«5„ 

[0 2 0 6] ^-LT. iimm^m§i^n-Drctc6m^ 

10 tt. 3. 4^raTfeofc, 

Co 2 0 7] mmme 

m^mnc^f^^x. P2 Os V2 os %o. 1 
C0208] 

^iSji*: 2 oo°c/^M 
^JaK: 1 34 0°C 

20 &mf^m : 2 mm 
?taijSfi : 3 0 0 x/mm 

mm^E : 1 0^ atm 

C02 09] miRm 
un^: 1 ooo°c 
^ifi^n: 2^^ 
?pajjts : 3 0 0 v/mm 

Wm^E : 1 0" atm 
30 C0 2 1 0] ^mii3®i?*{il 6/xm , 

1. 7%T?feei. f*3^«S2 K 25(Dm^lt2. 5 /i 
Co 2 1 1] ^/c:. ^«f*®3(OfeWffl©ffl^{±TI3© 

[0 2 12] jawia 

S iSft«&(Sift ^g) .-3 0. 2fi«% 

A I mma 2(hmw) ■. 2 5. 6««% 
40 Mnmimcm mw) ■ 0. 7mm% 

F eUfk^CFeaa^g) . 0. 3a«% 

Ni^ft^CNio mw) . 0. 3aa% 
puftacPzOs mm) : 0. 4aa% 

BaK{t:%(Ba0 ^g) :2 9. 7fia% 

T isgftftcm j^) : 1 2. oa«% 

CaHft^CCaO giS) : 0. 2a«% 
Z r^ft!^(Zr02 ^g) : 0. 6a«% 
[02 13] 

mmi^m3<Dyu^yii^ CCBaasz Caco, )0] 
50 ,.m ' (Tico Zrnf )a ^^^t MnO, Si 
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[0 2 14] |ISg0lj7 



(12) 



Vj Os : 0. 1SS% 
[0 2 1 5] IM 

#Sjia: 2oo°c/^r5 

^Sfi : 1 3 4 0 °C 

2 oo°c/^ra 



10 



1 O" at! 



[02 16] 

^iSfi: 1 ooox: 

: 3 0 0°C/^ra 
mm^S. : 1 O"* atm 

[0 2 17] c<om^. mm.wm3(ommi i e ^ 

0. 9%T'a&t). l*|gSlI8i2 K 2 5 iDJpi^^a 2 . 5 /i 

[0 2 1 8] $fc, mm^m3(D^&^m<DimiiTm<D 

[02 19] >»j?ffl 

s i ijfmcsiOz j^s) 

A lifft:^(A zQiim) 
UnmcmOMt iSkW) 
Fe^ftf^CFeaOsj^iC) 
Ni£{fb!|^(NlO 

T i WLimmoz m) 

CagftlfeCCaO glW) 
[0 2 2 0] ^V^y 

itz. mmWm3<DifU^yii, [(Ba»„ Ca-^o. )0] 
..o« • (Tio.83 Zro.i7 )ft^^J5!c^i:L. MnO. Si 

*^K»^fro/ci:c5^{i. 1. 4mmr'$>-:>rc, 
[02 2 1] mmms 

y^fy^^smhrco 
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3 1 
2 7 
0. 
0. 
0. 

2 8 
1 1 
0. 



. 8fifi% 

. 3mm% 

3SS% 

3SS% 

2mm% 

■ 5mM% 

■ 5CS% 
1XS% 



30 



40 
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2 0 0 vymm 

1 3 4 CC 

«^I^F5 : 2 

?^^)ifi[: 3 0 0°C/(^ra 
^^^^■E : 10"'° atm 

[02 2 3] mm 

U^UA : 1 1 0 CC 



i:H2 



2I^M 

nSimm : 3 0 0°C/^Pfl 
»ig^£E : 1 0^ atm 

[0 2 2 4] CCD«^, mmm3<DW3i-\t 16/11. 
yW>©¥l^)S?S{i3. 6 /in. |4Wfg(7)®»it{i 
1. 6%TSofco ^-LT. rtgPSS2 K 2 5®P» 
\tZ. 5 /in -eSO. iWt^&®4{ilB-p. ^{i2. 

5 //m X^-otCo 

[0 2 2 5] Sfc. ^«f*®3(0)S^ffi<Dffl^«TiBcD 
[02 2 6] l^Wffl 

S iSlfkMSiOz : 3 2. 5««% 

A li|{bl^(A 3Q,j^»[) :2 7. 9a«% 
MnSSffci^CMnO ^g) : 0. 6«M% 
F emitmezfhWm') ■ O. 2fi«% 
NiHfttKNiO ^W) : 0. 2fi«% 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the laminating mold ceramic chip capacitor which 
consututes mckel or the internal electrode ingredient of a nickel alloy, and dielectric materials in the 
shape of a layer, calcmates this in neutrality or a reducing atmosphere, and is heat-treated in 
neutrality thru/or a weak reducing atmosphere after that. 

[Claim 2] The manufacture approach of the laminating mold ceramic chip capacitor of claim 1 that 
fl^ neutrahty of said heat treatment thru/or a weak reducing atmosphere are the humidified nitrogen 

[Claim 3] The manufacture approach of the laminating mold ceramic chip capacitor of claims 1 or 2 
that said heat treatment is performed under the 900 degrees C - 1200 degrees C temperature 
conditions of the range. 

[Claim 4] Said conductor ingredient is the manufacture approach of one laminating mold ceramic 
chip capacitor of claims 1-3 which contain the dielectric oxide of the presentation expressed with the 
tollowing formula, and contam one or more sorts chosen from the compound which turns into an 
oxide by the oxide of Y, Gd, Tb, Dy, Zr, V, Mo, Cd. Tl. Sn, and P, and/or baking 0.005 to 0.5% of 
the weight by oxide conversion. 

Formula It is 0.05<=x<=0.25, 0<=y<=0.05, 0.05<=z<=0.20, and 1.002<=m<=1.020 among the 
[(Bal -x-yCaxSry) O] m-(Til-zZrz) 02 {above-mentioned type. } 

[Claim 5] The manufacture approach of one laminating mold ceramic chip capacitor of claims 1-4 
that said dielectric materials contain further the compound which tums into Li oxide by Li oxide 
and/or bakmg. 

[Claim 6] the oxygen tension at the time of said baking - 10-7atm the following - it is - the oxygen 
tension of said heat treatment - 10-4 -10-8atm it is - the manufacture approach of one laminating 
mold ceramic chip capacitor of claims 1 -5 . 

[Claim 7] Said dielectric materials are the manufacture approaches of one laminating mold ceramic 
chip capacitor of claims 1-3 which contain the dielectric oxide of the presentation expressed with the 
tollowmg type, and contain the compound which tums into Li oxide by Li oxide and/or baking 0 005 
to 0.5% of the weight by oxide conversion. 

Formula It is 0.05<=x<=0.25, 0<=y<=0.05, 0.05<=z<=0.20, and 1.002<=m<=1.020 among the 
[(Bal -x-yCaxSry) O] m-(Ti 1 -zZrz) 02 {above-mentioned type. } 

[Claim 8] The manufacture approach of the laminating mold ceramic chip capacitor of claim 7 that 
said dielectric materials contain silicon oxide and/or manganese oxide further. 
[Claim 9] The manufacture approach of the laminating mold ceramic chip capacitor of claim 8 that 
the content of said silicon oxide is 0.05 - 0.25 % of die weight, and the content of said manganese 
oxide IS 0.01 - 0.50 .% of the weight. 

[Claim 10] The manufacture approach of one laminating mold ceramic chip capacitor of claims 1-9 
which form the oxide layer of a different presentation from said dielectric layer in the perimeter of 
said internal electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of a laminating mold ceramic chip 

capacitor, especially a dielectric layer. 

[0002] 

[Description of the Prior Art] A laminating mold ceramic chip capacitor carries out the laminating of 
the paste for mtemal electrodes, and the paste for dielectric layers by the green sheet method print 
processes, etc., really cames out coincidence baking, and is usually manufactured 
[0003] And although Pd and Pd alloy are generally used for the internal electrode, since Pd is 
expensive, comparatively cheap nickel and nickel alloy are being used. 

[0004] By the way, when forming an internal electrode with nickel or nickel alloy, if it calcinates in 
atmospheric air, an electrode will oxidize. 

[0005] For this reason, after a debinder is calcinated by oxygen tension lower than the balanced 
oxygen tension of mckel and NiO. and is making the dielectric layer reoxidate by heat treatment 
generally. 

[0006] In this case, in order to attain ebumation of dielectric materials, it is usually Si02 as a 
mAn^f ^ u ^* furthermore - in process - aluminum 203 etc. - it mixes in many cases. 
[0007] these, BaO, and Ti02 etc. - if the included so-called grain boundary phase component 
calcmates m reducing atmosphere, it wiU be considered to bring about the fall of insulation 
resistance. 

[0008] Moreover, in order to prevent the fall of the insulation resistance by reduction of a dielectric 
layer etc., addition, calcium permutation, etc. of Mn are performed 

[0009] 

[Problem(s) to be Solved by the Invention] However, compared with the laminating mold chip 
capacitor which has the internal electrode made from Pd calcinated and manufactured in atmospheric 
air, the lainmatmg mold chip capacitor which has an internal electrode made from nickel or nickel 
alloy has the overwhehningly short life of insulation resistance, and has the problem of being 
unreliable. ® 

[0010] By improving the dielectric layer of the laminating mold chip capacitor which has nickel 
thru/or an internal electrode made from nickel alloy, the purpose of this invention has a long life and 
[001 iV "manufacture approach of a reliable laminating mold ceramic chip capacitor. 

(l)Tlof ^^^"^^ *^ Problem] Such a purpose is attained by one configuration of following the 

(1) The manufacture approach of the laminating mold ceramic chip capacitor which constitutes 
nickel or the internal electrode ingredient of a nickel alloy, and dielectric materials in the shape of a 
layer, calcinates this in neutrality or a reducing atmosphere, and is heat-treated in neufrality thru/or a 
weak reducmg atmosphere after that. 

(2) The manufacture approach of the laminating mold ceramic chip capacitor the above (1) that the 
neutrality of said heat treatment thru/or a weak reducing atmosphere are the humidified niteogen gas. 

(3) The above (1) to which said heat treatment is performed under the 900 degrees C - 1200 degrees 
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C temperature conditions of the range, or the manufacture approach of the laminating mold ceramic 
chip capacitor of (2). 

(4) said -- a conductor - an ingredient - the following -- a formula -- expressing - having -- a 
presentation -- a dielectric - an oxide ~ containing ~ Y ~ Gd ~ Tb - Dy -- Zr - V - Mo ~ Cd - Tl 

Sn and -- P -- an oxide -- and/or - baking -- an oxide -- becoming -- a compound - from - 
choosmg - having -- one -- a sort -- more than - an oxide - conversion - 0.005 - 0.5 -- % of the 
weight - containing - the above - (- one --) - (- three -) -- either - a laminating - a mold - a 
ceramic — a chip capacitor - manufacture - an approach . 

Formula It is 0.05<=x<=0.25, 0<=y<=0.05, 0.05<=z<=0.20, and 1.002<=m<= 1.020 among the 
[(Bal -x-yCaxSry) O] m-(Ti 1 -zZrz) 02 {above-mentioned type. } 

(5) The manufacture approach of one laminating mold ceramic chip capacitor of above-mentioned 
(1) - (4) that said dielectric materials contain further the compound which turns into Li oxide by Li 
oxide and/or baking. 

(6) the oxygen tension at the time of said baking - 10-7atm the following ~ it is ~ the oxygen 
tension of said heat treatment - 10-4 -10-8atm it is - the manufacture approach of one laminating 
mold ceramic chip capacitor of above-mentioned (1) - (5). 

(7) said ~ dielectric materials ~ the following ~ a formula - expressing - having ~ a presentation - 
a dielectric ~ an oxide - containing - Li - an oxide ~ and/or - baking ~ Li - an oxide - becoming 
~ a compound - an oxide ~ conversion - 0.005 - 0.5 ~ % of the weight - containing - the above ~ 
(~ one -) - (~ three -) - either ~ a laminating - a mold ~ a ceramic ~ a chip capacitor ~ 
manufacture ~ an approach . 

Formula It is 0.05<=x<=0.25, 0<=y<=0.05. 0.05<=z<=0.20, and 1.002<=m<=1.020 among the 
[(Bal -x-yCaxSry) O] m-(Ti 1 -zZrz) 02 {above-mentioned type. } 

(8) The manufacture approach of the laminating mold ceramic chip capacitor the above (7) that said 
dielectric materials contain silicon oxide and/or manganese oxide further. 

(9) The manufacture approach of the laminating mold ceramic chip capacitor the above (8) that the 
content of said silicon oxide is 0.05 - 0.25 % of the weight, and the content of said manganese oxide 
is 0.01 - 0.50 % of the weight. 

(10) The manufacture approach of one laminating mold ceramic chip capacitor of above-mentioned 
(1) - (9) which forms the oxide layer of a different presentation from said dielectric layer in the 
perimeter of said internal electrode. 

[0012] 

[Function and Effect] The dielectric materials of the barium titanate system which added the 
predetermined compound are used for the manufacture approach of the laminating mold ceramic 
chip capacitor of this invention. 

[0013] And after debinder processing, baking and heat treatment are performed on condition that 
predetermined, and it is manufactured. 

[0014] The dependability in which the laminating mold ceramic chip capacitor manufactured by the 
approach of such this invention increased by about 2 to 10 times, and the life was excellent 
compared with the conventional additive-free chip capacitor is acquired 

[0015] in addition - JP,60-2085 1 ,B - [(BaxCaySrz) O] k(TinZrl-n) 02 from - the becoming 
fundamental component, and Li2 O and Si02 the derivative porcelain matter containing the glass to 
contain ~ or - further ~ Mn02 The laminating mold ceramic chip capacitor which has an intemal 
electrode made from nickel alloy using the added dielectric porcelain matter is indicated. 
[0016] However, the oxygen tension conditions at the time of baking or heat treatment etc differ 
from the manufacture approach of the laminating mold ceramic chip capacitor of this invention 
Moreover, there is no effective additive, and since annealing temperature is low, sufficient oxidation 
cannot be performed. 

[001 7] For this reason, it is unreliable and it is difficult to obtain the long chip capacitor of a life 
[0018] In addition, as for the effectiveness [ life ] overwhehningly of being long, compared with the 
alternative effectiveness acquired by this invention, i.e., the conventional thing, even suggestion is 
not earned out to said official report 
[0019] 

[Embodiment of the Invention] Hereafter, the concrete configuration of the laminating mold ceramic 
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chip capacitor manufactured by the approach of this invention is explained to a detail. 
[0020] The suitable example of the laminating mold ceramic chip capacitor obtained by this 
invention approach, respectively is shown in drawing 1 and drawing 2 . 

[0021] The laminating of internal electrodes 21 and 25 and the dielectric layer 3 is carried out by 
turns, and the laminating mold chip capacitor 1 has one pair of external electrodes 51 and 55 linked 
to each internal electrodes 21 and 25. 

[0022] It is desirable that they are nickel which internal electrodes 21 and 25 are formed from nickel 

or nickel alloy at this invention, and contains nickel 95% of the weight or more as a nickel alloy in 

this case, and one or more sorts, such as Mn, Cr, Co, and aluminum, of alloys. 

[0023] These can acquire a sufficient life and dependability according to this invention 

[0024] In addition, in nickel or nickel alloy, 0.1 or less % of the weight of P etc. may contain as a 

minor constituent. 

[0025] Although terms and conditions, such as thickness of internal electrodes 21 and 25, should just 

be suitably determined according to the purpose or an application, thickness is usually 1-5 

micrometers. It is 2-3 micrometers especially. It is extent. 

[0026] The dielectric layer 3 consists of a grain and a grain boundary phase. 

[0027] The quality of the material of a dielectric layer 3 contains the dielectric oxide of the 

presentation expressed with the following type. 

Formula [^al-x-y CaxSry) O] m (Til-zZrz), 02 [0028] x [ in this case, ] - 0.05 to 0.25 - desirable 

-- 0 06 to 0.10, and y - zero to 0.05 ~ desirable ~ zero to 0.01, and z - 0.05 to 0.20 - desirable - 

0.15 to 0.20, and m ~ 1.002-1.020 - it is 1.002-1.015 preferably. 

[0029] And what contains silicon oxide and/or manganese oxide further is desirable. 

[0030] In this case, the content of manganese oxide has [ the content of silicon oxide ] about 0 01 - 

0.50 desirable % of the weight about 0.05 to 0.25% of the weight. 

[0031] And it is silicon oxide Si02 What contains in a form and contains manganese oxide in the 
form of MnO is suitable. 

[0032] Moreover, aluminum oxide, nickel oxide, Mg oxide, Co oxide, Hf oxide, etc. may contain 
about 0.5 or less % of the weight. 

[0033] m this invention, further And Y, Gd, Tb, Dy, Zr, V, Mo, One or more sorts chosen from the 
oxide of Zn, Cd, Tl, Sn, and P Y2 03 which is the most stable oxide, Gd 203, Tb2 03 and Dy2 03 
Zr02, V2 05, and Mo03, CdO and Tl 203 Sn02 And P2 05 conversion - a total of 0 005 - 0 5 % ' 
of the weight - it is contained especially about 0.05 to 0.20% of the weight preferably 0 01 to 0 25% 
of the weight. 

[0034] Furthermore, in addition to said oxide, Li oxide may contain. In this case, it converts by Li2 
O and It IS desirable that the total quantity is said range. 

[0035] moreover, said oxide ~ changing ~ Li oxide - Li2 O conversion ~ 0.005 - 0 5 % of the 
weight ~ It IS contained especially about 0.05 to 0.20% of the weight preferably 0 01 to 0 25% of the 
weight. 

[0036] In addition, P is contained in the form of phosphate and is usually contained in the form of 
the above-mentioned most stable oxide except P. 

[0037] And P is contained in a grain boundary phase in dielectric layer 3 Chuzu, and is mainly 
contained in a grain except P. 

[0038] In addition, effectiveness of this invention is not realized m the oxide of elements other than 
the above, and the addition outside the above-mentioned range. 

[0039] What is necessary is just to determine suitably terms and conditions, such as the number of 
^nf^^^ ?, dielectric layer 3, and thickness, according to the purpose or an application. 
[0040] Usually, the numbers of laminatings are 1-100, especially five to about 50, and especially 
thickness is 1 0-20 micrometers 5-50 micrometers. It is extent. 

[0041] Moreover, the mean particle diameter of the grain of a dielectric layer 3 is 1-5 micrometers It 
is desirable that it is extent. 

[0042] And it is desirable that the surface ratio of the grain boundary phase which are parts other 
than the gram which constitutes a dielectric layer 3 from this invention is about 0.5 - 1.0% especially 
preferably 0.5 to 1.5% preferably 2% or less in the cross section of the arbitration of a dielectric 
layer 3. 
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[0043] If said range is surpassed, a life will become short, and it is in the inclination for 
dependability to fall. 

[0044] Moreover, not much small, formation of a dielectric layer 3 is difficult and is in the 
inclination which becomes inadequate [ the ebumation of a dielectric ]. 

[0045] In addition, what is necessary is to take a photograph for measurement of the surface ratio of 
a gram boundary phase usmg a scanning electron microscope, and just to ask it after this 
[0046] This grain boundary phase uses as a component the oxide of the quality of the material which 
usually constitutes dielectric materials or an internal electrode ingredient, the oxide of the quality of 
the matenal added separately, and the oxide of the quaUty of the material mixed as an impurity still 
in process, and is usually formed by glass thru/or glassiness. 

[0047] And at this invention, a grain boundary phase is Si02. They are about 25 - 50 % of the 
weight, and aluminum 203 more preferably 15% of the weight or more. It is desirable that it is the 

mn^lf 5^1""°"*^"^ ^^'^^ "^^^^ preferably 15% of the weight or more. 

IU048] Furthermore, it is desirable that P oxide is the oxide phase contained about 0.1 to 0 6% of the 
weight more preferably 0.05 to 1.0% of the weight as mentioned above 

Eaac?3 w ^ *® improvement effectiveness in a life of this invention improves further. 
[0050] Moreover m a grain boundary phase, in addition to this, it is 55 or less % of the weight of the 
o^de ^''^P^^' calcium. Fe, Mn, Zr, Ti. Ba, nickel. Sr. etc. may contain in the form of a certain 

[0051] In this case, Si02 It is mainly supplied out of the configuration of dielectric materials, and 
m, calcium, Sr, Ti, Zr, Mn, etc. are aluminum 203. Mainly mixing as an impurity in process. Fe P 
e c. are mainly supplied from the impurity of an internal electrode ingredient and dielectric materials 
etc., and torm a gram boundary phase. 

[0052] Moreover, as shown to drawing 2 by this invention, as for a dielectric layer 3. it is desirable 
mn«? ^i.^""^^ electrodes 21 and 25 that the oxide layer 4 of a different presentation is formed. 
[0053] The miprovement effectiveness in a life of having excelled further then is acquired that the 
quality of the matenal of an oxide layer 4 should just be a thing containing one or more sorts of 
vanous oxides. 

[0054] In this case, if one sort chosen as an oxide layer 4 from Mn oxide, P oxide, Fe oxide, etc 
ttmi/or two sorts or more are contained, a life will be prolonged further and the further excellent 
dependability will be acquired. 

ispfci'al^°"^ invention, if Mn oxide is contained, high effectiveness will be accepted 

[0056] As for the content, in the case of Mn oxide, it is desirable that it is about 30 - 45 % of the 
weight especially preferably ten to 60% of the weight more preferably one to 99% of the weight in 
MnO conversion. ^ 

[0057] In addition, when it contains Mn oxide, aluminum. Si, calcium, nickel, Fe, Ba, Ti Zr P etc 
usually contain in the form of an oxide. » . . ,^i,r,cix.. 

[0058] Mn oxide Si, calcium, Ba, Ti, Zr, P, etc. are mainly supplied out of the configuration of 
dielectnc matenals, mckel is supplied out of an internal electrode ingredient, and further Fe P 
aluminum, etc. are mainly supplied from the impurity of an internal electrode ingredient 'and ' 
dielectnc matenals etc., and are contained in an oxide layer. 

[0059] In the case of P oxide, the content is P2 05. It is desirable that it is about 15 - 25 % of the 
weight especially preferably three to 30% of the weight more preferably 0.1 to 99% of the weight in 

conversion. 

[0060] In addition, when it contains P oxide, Ti, Ba, Fe, aluminum. Si, calcium. Zr, Mn, etc. usually 
contain m the form of an oxide. ouaixjr 
[0061] or [ i^ually containing P oxide as an impurity in dielectric materials ] - or it contains in an 
?nnSi t^^"" ^i^^ ^ compound. And it usually contains in the fonn of phosphate. 
[0062] Moreover Ti, Ba, calcium, Zr, Si, Mn, etc. are mainly supplied out of the configuration of 
fr,tl , ''i'"!!^^ ?• and further, Fe, aluminum, etc. are mainly supplied from the impurity of an 

rf u"?^'r* dielectric materials etc., and are contained in an oxide layer- 

[00«] It IS thought that the oxide of these Mn and P is what works as a barrier layer which prevents 
the migration of mckel ion at the time of a load when deposited in an oxide layer 
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[0064] In the case o'f Fe oxide, the content is Fe 203. It is desirable that it is about 5 - 20 % of the 
weight especially preferably 0.5 to 30% of the weight more preferably 0.1 to 99% of the weight in 
conversion. 

[0065] In addition, when it contains Fe oxide, aluminum. Si, calcium, Ti, nickel, Ba, Zr, Mn P etc 
usually contain in the form of an oxide. ' 
[0066] Fe oxide is mainly supplied from the impurity of an internal electrode ingredient and 
dielectric materials etc., and is contained in an oxide layer. 

[0067] Moreover, Si, calcium, Ti, Ba, Zr, Mn, etc. are mainly supplied out of the configuration of 
dielectric matenals, nickel is supplied out of an internal electrode ingredient, and further, aluminum 
P, etc. are mamly supplied from the impurity of an internal elecfrode ingredient or dielectric 
materials etc., and are contained in an oxide layer. 

[0068] By the way, in the grain which constitutes a dielectric layer 3, Fe component or Fe 
component contained in process contained in the raw material itself is contained, and it has become 
the cause of life-shortening. 

[0069] Therefore, it is thought that it is what unlike said Mn oxide and P oxide brings together in an 
oxide layer 4, decreases Fe component in a grain, and raises a Ufe in the case of Fe oxide 
[0070] The thickness of such an oxide layer 4 is 0.01-1 micrometer. It is especially desirable that it is 
about 0.05-0.2 micrometers. 

[0071] Under in said range, it is in the inclination for the effectiveness of this invention to decrease 
and If said range is surpassed, the accumulation-of-electricity capacity which is an original function 
as a capacitor will be reduced. 

[0072] That is, it not only brings about the fall of capacity value, but dependability, such as a fall of 
breakdown voltage and compaction of a life, falls. 

[0073] Moreover, although 1 layer structure is sufficient as an oxide layer 4, if it is two-layer 
structure as shown in drawing 2 , its life of this invention will improve further. 
[0074] Especially in the case of two-layer structure, what contains Mn oxide in one layer at high 
concentration at the layer of P oxide and another side is desirable. And if Fe oxide is contained 
further, it is much more effective. 

[0075] In this case, P oxide is contained in the lower layer oxide layer 41, and Mn oxide is contained 

in the upper oxide layer 45. For this reason, the lower layer oxide layer 41 turns into a substrate 

layer, and can form an oxide layer 45 easily compared with the case of one layer. An oxide layer 45 

can be formed, m addition, specifically, the content of Mn oxide can be made [ many ]. 

[0076] In addition, although Fe oxide is usually contained in the upper oxide layer 45 it may be 

contained in the lower layer oxide layer 41. ' 

L??o7^ i^t ^I'V^o^tent of Mn oxide of the upper oxide layer 45, it is desirable that it is about 25 - 

40 ^ of the weight especially preferably ten to 50% of the weight preferably one to 99% of the 

weight m MnO conversion. 

[0078] Moreover, the content of Fe oxide of the upper oxide layer 45 is Fe 203. It is desirable that it 
is about 5 - 15 /o of the weight especially preferably 0.1 to 25% of the weight preferably 0.1 to 99% 
of the weight in conversion. 

[0079] In addition, Ti. nickel, calcium, Ba, Zr, aluminum. Si, P. etc. may contain in the form of an 
oxide further. 

[0080] Moreover, the content of P oxide of the lower layer oxide layer 41 is P2 05. It is desirable 

nfV^ ono!'°'i^ }^ ' """^ °^ "^^^Sht especially preferably three to 30% of the weight preferably 
0.1 to 99% of the weight in conversion, 

[0081] In addition, Ba, calcium, Ti, Zr, aluminum. Si, Mn, nickel, etc. may contain in the form of an 
oxide further. 

[0082] In this case, the thickness of the upper oxide layer 45 is 0.005-0.995 micrometers. It is 0 05- 
0.2 micrometers especially. It is desirable that it is extent. 

f^nfi^ Moreover, the thickness of the lower layer oxide layer 41 is 0.005-0.995 micrometers It is 
0.05-0.2 micrometers especially. It is desirable that it is extent. 

Kno^l ? addition to this, an oxide layer 4 may be the structure of three or more layers. 

[0085] And in the oxide layer 4. one or more sorts, such as Li. V, nickel. Zn, Y, Zr. Mo, Cd, Sn, Gd, 
Tb, Dy. TI, etc. which were added by dielectric materials like the after-mentioned, may contain in 
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the form of an oxide. 

Kn!^J ^^^^^^ ^® usually used for the external electrodes 51 and 55 

[0087] In addition, of course, Ag, an Ag-Pd alloy, etc. are usable. 

[0088] The thickness of the external electrodes 51 and 55 is usually 10-50 micrometers although 
what is necessary is to be arbitrary and just to deteimine suitably according to the purpose or an 
application. It is extent. 

[0089] And what is necessary is just to determine suitably such a configuration and size of the 
larninating mold chip capacitor 1 according to the purpose or an application. For example, in the case 
mnA^n [rectangular parallelepiped ], it is usually about 1. 6-3. 2mmx0.8-l.6mmx0.6- 1.2mm. 
[0090] The lammatmg mold ceramic chip capacitor obtained by this invention approach is 
manufactured as follows. 

[0091] First, the paste for dielectric layers 3, an internal electrode 21, the paste for 25 and the 
external electrode 51, and the paste for 55 are manufactured, respectively 

[0092] What is necessary is just to usually use oxides, such as Ti. Ba, Sr, calcium, and Zr, according 
to the presentation of the dielectric oxide mentioned later as raw material powder of the dielectric 
used in case the paste for dielectric layer 3 is manufactured. 

[0093] In this case, if silicon oxide and/or manganese oxide are used further, still higher 
effectiveness will be acquired. 

[0094] Moreover, these may use the compound which turns into an oxide by baking, for example a 
carbonate, a sulfate, a nitrate, an oxalate, an organometallic compound, etc. ' 
togethef ^ "'"^^ compound which turns into an oxide by baking may be used 

[0096] These raw material powder is usually the mean particle diameter of 0. 1 -5 micrometers The 
thing of extent is used. 

[0097] What is necessary is just to perform it as follows, for example, for obtaining dielectric 
matenals from such raw material powder. 

[0098] A start raw material is first blended with a predetermined quantitative ratio, for example, wet 
blending is earned out with a ball mill etc. 

[0099] Subsequently, it is made to dry with a spray dryer etc., temporary quenching is carried out 
obtTinS ^ manganese oxide, and the dielectric oxide of the following formula are 

? addition, temporary quenching is usually performed in air at 800-1300 degrees C for about 
z to lU hours. 

Forniula [(Bal-x-y CaxSry) O] m (Til-zZrz). 02 [0101] the above ~ setting ~ x ~ 0.05 to 0 25 - 
desirable - 0.06 to 0.10, and y ~ zero to 0.05 - desirable - zero to 0.01, and z - 0 05 to 0 20 - 
desu-able ~ 0.15 to 0.20, and m - 1.000-1.020 - it is 1.002-1.015 preferably 
K^^?Sr'?'/„?'^i'^"*^"* especially of manganese oxide has [ the content of sihcon oxide ] 
00? Jiu ' u ^«°/*^ "^^'^^ desirable [ moreover, ] about 0.10 to 0.20% of the weight 0.005 to 
2% of the weight 0.05 to 0.25% of the weight. 

rnln^] 5" ^t^'^^' °^ ^"i'^o^^ o'^ide is suitable for Si02 and manganese oxide. 

quencL^g^ addition of sihcon oxide or manganese oxide may be performed after temporary 

[0105] Subsequently, one or more sorts chosen as the above-mentioned dielectric oxide from the 
compound which turns into an oxide by the oxide of Y, Gd, Tb. Dy, Zr, V, Mo, Cd, Tl, Sn. and P 
and/or baking are added. 

i^? F^ermore, the compound which turns into Li oxide by Li oxide and/or baking may be 
T • ^^.^"^ 9!" it <=*^^anges to said oxide and compound and only the compound which turns 

mto Li oxide by Li oxide and/or baking is added. 

[0108] As a compound which turns into an oxide, a carbonate, a sulfate, an oxalate, a nitrate, an 
Zl^h^ compound, etc. are mentioned, for example, and these one or more sorts may be used 

[?^^^J"J5ifJ^^^' ^ ^^ditio" is Li2 O which is the most stable oxide, Y2 03. Gd 203 Tb2 03 
Dy2 03, ZK)2. V2 05, Mo03. CdO and Tl 203. and Sn02. And P2 05 It is about 0.05 - 0^20 % of 
the weight especially preferably 0.01 to 0.25% of the weight preferably a total of 0.005 to 0.5% of 
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the weight in conversion. 

[0110] Under in said range, a life is short and it is in the inclination for dependability to fall. 

[01 1 1] If said range is surpassed, the accumulation-of-electricity capacity which is an original 

fimction as a capacitor will be reduced. That is, it not only brings about the fall of capacity value but 

dependability, such as a fall of breakdown voltage and compaction of a life, falls 

[01 12] Subsequently, it grinds until a jet mill or a ball mill makes predetenAined particle size, and 

dielectric materials are obtained. 

[0113] Additives, such as a binder used in case the paste for dielectric layer 3 is adjusted a 
mfi^??""' V^'^P^""^^*' a solvent, may be various things. Moreover, a glass frit maybe added 
[01 14] As a bmder, for example as a plasticizer, ethyl cellulose, abietic-acid resin, poly vinyl butyral 
etc. for example, as a dispersant, an abietic-acid derivative, diethyl oxalic acid, a polyethylene 
glycol, a polyalkylene glycol, FUTARU acid ester, FUTARU acid dibutyl, etc. For example a 
glycerol, an octadecyl amine, a trichloroacetic acid, oleic acid. As solvents, such as OKUTA diene 
ethyl oleate, a mono-oleic acid glycerol, a triolein acid glycerol, glyceryl tristearate and a 
MENSEDEN oil, toluene, a terpineol, butyl carbitol, a methyl ethyl ketone, etc. are mentioned, for 
example. 

[01 15] Making [ in addition ] into about 50 - 80 % of the weight the whole dielectric materials at the 
time of adjustmg this paste rate of, a binder is 2 - 5 % of the weight, and a plasticizer is 0.1 - 5 % of 
the weight, A dispersant is made and a solvent is made into about 20 - 50 % of the weight 0 1 to 5% 
of the weight. ^ ' 

[0 1 1 6] And said dielectric materials and these are mixed, for example, it kneads with 3 rx)lls etc and 
considers as a paste (sliury). 

[0117] Such mixture is used for nickel or nickel alloy pan as a conductor material used in case an 
internal electrode 2 1 and the paste for 25 are manufactured. 

[01 18] Especially a limit does not have such a conductor material in the configurations, such as the 
f5f?oi X / globular shape and a piece of Lynn, and the thing of these configurations may mix it. 
[01 19] Moreover, mean particle diameter is 0.1-10 micrometers. Further 0.1-1 micrometer What is 
necessary is just to use the thing of extent. 
[0120] An organic vehicle contains a binder and a solvent. 

[0121] As a binder, each well-known thing, such as ethyl cellulose, acrylic resin, and butyral resin is 
usable, for example. 

[0122] A binder content is made into about 1 - 5 % of the weight. 

[0123] As a solvent, each well-known thing, such as a terpineol, butyl carbitol, and kerosine. is 
usable, for example. 

[0124] A solvent content is made into about 20 - 55 % of the weight. 

^^i^? ? various ceramic powder, such as a dielectric and an insulator, etc. can also be 

added If needed for the purpose, such as plasticizers, such as dispersants, such as a sorbitan fatty acid 
ester and a glycerine fatty acid ester, and dioctyl phthalate, dibutyl phthalate, butyl phthalyl glycolic- 
acid butyl, and DERAMI prevention, sintering control, in about a total of 10 or less % of the weight 
of the range. ^ 

[0126] Moreover, it is also effective to add organic metal resinate. 

[0127] The external electrode 51 and the paste for 55 should just use the usual paste containing the 
above-mentioned conductor-material powder. 

[0128] Thus, the laminating of the internal electrode 21 and the paste for 25 which were obtained 
and the paste for dielectrics 3 is carried out by turns by print processes, the replica method, the green 
sheet method, etc., respectively. ^ 
[0129] Next after cutting in predetermined layered product size, debinder processing and baking are 
pertonned. And m order to make a dielectric layer 3 reoxidate, it heat-treats 

[0130] Although what is necessary is just to perform debinder processing on condition that usual it 
is desirable to carry out on condition that the following especially 

l^i^Jl^u^'^^^f^nT " ^2'^°° ^^^^^^ ■- espe'^ially " 50-100 degree-C/hour retention 

temperature:600-1200 degree C - especially - 700-900-degree-C holding-time:0.5 - 5 hours - 
especiain^ - 1-3 hour oxygen tension: 1 0-4-10-8atm and N2 especially humidified in the gas for 10-5 
- 1 0-6atm ambient atmospheres It is suitable to use gas etc. 
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[0132] Baking is oxygen tension 10-7atm. They are 10-7 - 10-12 atm more preferably hereafter. It is 
desirable to carry out. 

[0133] It is in the inclination for internal electrodes 21 and 25 to oxidize if said range is surpassed, 
and when too not much small, an electrode material is in a lifting and the inclination which breaks' 
off about abnomiality sintering. 

[0134] And the following conditions of other baking conditions are desirable, 
programming-rate: ~ 50-500 degrees C/hour ~ especially ~ 200-300 degree-C/hour retention 
temperature: 1250-1400 degree C especially - 1300-1380-degree-C holding-time: ~ 0.5 - 8 hours ~ 
especially ~ a 1-3 hour cooling rate:50-500 degree-C/hour - especially - 200-300 degrees C 
[0135]/hour In the gas for ambient atmospheres, it is neutrality or a reducing atmosphere, especially 
N2 humidified. H2 It is suitable to use mixed gas etc. 

[0136] As for heat treatment, it is desirable to perform especially retention temperature thru/or 900- 
1200 degrees C of 900-1 100 degrees C of maximum temperatures as 1000-1 100 degrees C 
preferably. 

[0137] Since said under range of oxidation of dielectric materials is inadequate, if it is in the 
inclmation for a life to become short and said range is surpassed, nickel of an intemal electrode will 
oxidize, and it reacts with a dielectric base and capacity not only falls, but is in the inclination for a 
life to also become short. 

[0138] the oxygen tension in the case of heat treatment ~ 10-4 -10-8atm ~ more - desirable ~ 10-4- 
10-7atm It is desirable. 

[0139] Under in said range, when reoxidation of a dielectric layer 3 or an oxide layer 4 is difficult 
and surpasses said range, it is in the inclination for intemal electrodes 21 and 25 to oxidize. 
[0140] And the following conditions of other heat treatment conditions are desirable, 
holding-time: -0-6 hours - especially - a 2-5 hour cooling rate:50-500 degree-C/hour ~ 
especially - 100-300 degrees C [0141]/hour In the gas for ambient atmospheres, it is neutrality 
thru/or a weak reducing atmosphere, especially N2 humidified. It is suitable to use gas etc. 
[0142] In addition, N2 What is necessary is just to use WETTA etc., in order to humidify gas, mixed 
gas, etc. In this case, about 5-75 degrees C of water temperature are desirable. 
[0143] Moreover, debinder processing, baking, and heat treatment may perform each continuously 
or may be performed independently. 

[01 44] In addition, when carrying out independently, baking is faced, and the retention temperature 
of debmder processing is N2. It is N2, after carrying out a temperature up under a gas ambient 
atmosphere and cooling to the retention temperature thru/or the maximum temperature of heat 
treatment. It cools under a gas ambient atmosphere. 

[0145] Moreover, in case it heat-treats, retention temperature thru/or a maximum temperature are 
N2. A temperature up is earned out under a gas ambient atmosphere. 
[0146] Thus, end-face polish is given to the obtained sintered compact with barrel finishing 
sandblasting, etc., the paste for external electrodes can be burned on it, and the external electrodes 51 
and 55 are formed. 

[0147] And a pad layer is formed with the plating on the external electrode 5 1 and 55 etc if needed 
[0148] 

[Example] Hereafter, the concrete example of this invention is given and this invention is fiirther 
explained to a detail. 

Example 1 start raw material BaC03 : 65.28 % of the weight Ti02 : 23.72 % of the weight Zr02 • 
7 49-% of the weight CaC03 : 2.88 % of the weight Si02 : 0. 1 8-% of the weight MnC03 • Wet 
blending of the start raw material of the 0.20 % of the weight above was carried out with the ball 
mill made from an alumina for 16 hours. 

[0149] Subsequently, the dielectric oxide of the presentation which carries out temporary quenching 
at the temperature of 1200 degrees C for 3 hours, and is expressed with the following formula in air 
after making it dry with a spray dryer and Si02 MnO was obtained 

1 004 (Ti0.83ZrO.17), 02 (Ba0.92calcium0.08) : 99.52 % of the weight Si02 : 0.18 % of the weight 
]VtaO:03 % of the weight [0150] And P2 05 It adds 0.1% of the weight, wet grinding is carried out 
with a ball mill for 16 hours, and it is the mean particle diameter of 1.4 micrometers. The dielectric 
matenals of a barium titanate system were obtained. 
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[0151] Using these dielectric materials, with the compounding ratio shown below, it kneaded with 3 
rolls, and it slurred and considered as the paste for dielectric layers. 

dielectric-materials: ~ 100 weight sections terpineol; ~ 28 weight sections toluene: -- 14 weight 
partial powder: - 0.2 weight sections lacquer: - the 36.5 weight sections [0152] Next, with the 
compounding ratio shown below, it kneaded with 3 rolls, and it slurred and considered as the paste 
for internal electrodes. 

nickel:44.6-% of the weight terpineol: - 52-% of the weight ethyl cellulose: ~ 3-% of the weight 
benzotriazol: ~ 0.4 % of the weight [0153] The laminating mold ceramic chip capacitor 1 shown in 
drawing 1 as is the following was manufactured using these pastes. 

[0154] First, the laminating was carried out by turns by print processes using the paste for dielectric 
layers, and the paste for internal electrodes. In addition, the number of laminatings of a dielectric 
layer 3 is 20 layers. 

[01 55] Subsequently, after cutting in predetermined size, debinder processing, baking, and heat 
treatment were continuously performed on condition that the following. 

[0156] debinder processing programming-rate: - 50-degree-C [ /] hour retention temperature: - 800- 
degree-C holdmg-time: - gas for 2-hour ambient atmospheres: ~ N2 humidified gas oxygen tension: 
- 10-6 - atm [0157] baking programming-rate: ~ 200-degree-C [ /] hour retention temperature: ~ 
1340-degree-C holdmg-time: - 2-hour cooling rate: ~ gas for 300-degree-C [ /] hour ambient 
atmospheres: ~ N2 humidified H2 mixed-gas oxygen tension: ~ 10-8 - atm [0158] heat treatment 
retention temperature: ~ 1000-degree-C holding-time: ~ 2-hour cooling rate: ~ gas for 300-degree-C 
[ /] hour ambient atmospheres: ~ N2 humidified gas oxygen tension: - 10-6 ~ atm [0159] In 
addition, it carried out to humidification of each gas for ambient atmospheres at the water 
temperature of 5-75 degrees C using WETTA. 

[0160] After grinding the end face of the obtained sintered compact with sandblasting, the In-Ga 
alloy was applied and the electrode for a trial was formed. 

[0161] thus, the size of the manufactured laminating mold ceramic chip capacitor 1 ~ 
3.2mmxl.6mmxl.2mm - it is ~ the thickness of a dielectric layer 3 ~ 16 micrometers the thickness 
of internal electrodes 21 and 25 - 2.5 micrometers it is . 

[0162] moreover, the mean particle diameter of the grain of a dielectric layer 3 ~ 3.0 micrometers it 
is . 

[0163] And when the scanning electron microscope photograph of the cross section of a dielectric 
layer 3 is taken and the surface ratio of a grain boundary phase is measured, it is 1.8%, and the oxide 
layer was not formed in the perimeter of internal electrodes 21 and 25. 

[0164] Moreover, it was as follows when the component analysis of a grain boundary phase was 
performed using the scanning transmission electron microscope (STEM). 

Si oxide (Si02 conversion): - 30.7-% of the weight aluminum oxide (20A3 conversion)- ~ 25 4-% 
of the weight Mn oxide (MnO conversion): - 0.3-% of the weight Fe oxide (20Fe3 conversion): ~ 
1.3-% of the weight nickel oxide (NiO conversion): - a 0.8 % of the weight P oxide 0 [ P205 ] 
conversion : 0.3-% of the weight Ba oxide (BaO conversion): - 30.1-% of the weight Ti oxide (Ti02 
conversion): - 11.1-% of the weight calcium oxide (CaO conversion): ~ 0.1-% of the weight Zr 
oxide (Zr02 conversion): - 0.1 % of the weight [0165] Moreover, it was as follows when the 
component analysis of the grain of a dielectric layer 3 was performed using STEM 
1.004 (Ti0.83Zr0.17), 02 (Ba0.92calcium0.08) : 99.914 % of the weight Si02 : 0.006 % of the 
weight MnO:0.08 % of the weight [0166] Next, the life was 0.8 hours when accelerated life test was 
performed in the temperature of 200 degrees C, and electrical-potential-difference DC200V to this 
capacitor. 

[0167] The laminating mold ceramic chip capacitor was manufactured like the example 1 on baking 
of the example 2 following, and heat treatment conditions. 

Additive P2 05 : 0.1 % of the weight [0168] baking programming-rate: - 200-degree-C [ /] hour 
retention temperature: - 1340-degree-C holding-time: ~ 2-hour cooling rate: - gas for 200-degree-C 
[ /] hour ambient atmospheres: ~ N2 humidified H2 mixed-gas oxygen tension: ~ 10-8 - atm [0169] 
heat treatment retention temperature: - 1000-degree-C holding-time: - 2-hour cooling rate- - gas 
for 300-degree-C [ /] hour ambient atmospheres: - N2 humidified gas oxygen tension- - 10-5 ~ atm 
[0170] m this case, the thickness of a dielectric layer 3 - 16 micrometers the mean particle diameter 
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of a grain -- the surface ratio of 3.0 micrometers and a grain boundary phase - 1.1% -- it is - the 
thickness of internal electrodes 21 and 25 - 2.5 micrometers it is - the oxide layer was not formed 
in the perimeter of an internal electrode. 

[0171] Moreover, the grain boundary phase of a dielectric layer 3 and the presentation of a grain 
were as follows. 

[0172] grain boundary phase Si oxide (Si02 conversion): - 31.6-% of the weight aluminum oxide 
(20A3 conversion): - 27.1-% of the weight Mn oxide (MnO conversion): - 0.2-% of the weight Fe 
oxide (20Fe3 conversion): - 0.9-% of the weight nickel oxide (NiO conversion): ~ a 0 9 % of the 
weight P oxide Q [ P205 ] conversion : 0.1-% of the weight Ba oxide (BaO conversion)- - 28 8-% 
of the weight Ti oxide (Ti02 conversion): - 10.3-% of the weight Zr oxide (Zr02 conversion)- ~ 0 1 
/o of the weight [0173] A grain [(Ba0.92calcium0.08) O] (Ti0.83Zr0.17) 1.004, 02 : 99 914 % of the 
weight Si02 : The life was 1 .2 hours when 0.006 % of the weight MnO:0.08 % of the weight and 
accelerated life test were performed. 

[01 74] The laminating mold ceramic chip capacitor which has an oxide layer 4 as shown to drawing 
2 by baking of the example 3 following and heat treatment conditions like an example 1 was 
manufactured. 

Additive P2 05 : 0.15 % of the weight [0175] baking programming-rate: - 200-degree-C [ /] hour 
retention temperature: - 1340-degree-C holding-time: - 2-hour cooling rate: - gas for 300-degree-C 
[ /] hour ambient atmospheres: - N2 humidified H2 mixed-gas oxygen tension: ~ 10-1 1 atm [01761 
heat toeatment retention temperature: - 1 100-degree-C holding-time: - 3-hour cooling rate: - gas 
ln\nn?r ^ ^ ambient atmospheres: - N2 humidified gas oxygen tension: - 10-5 ~ atm 

[0177] In this case, the thickness of a dielectric layer 3 is 16 micrometers. The surface ratio of 3 4 
micrometers and a gram boundary phase of the mean particle diameter of a grain was 1.6% and the 
thickness of internal electrodes 21 and 25 - 2.4 micrometers it is ~ an oxide layer 4 - two-layer ~ it 
is - the thickness of the upper oxide layer 45 - the thickness of 0.05 micrometers and the lower 
layer oxide layer 41 ~ 0.07 micrometers it was . 

[0178] Moreover, the grain boundary phase of a dielectric layer 3 and the presentation of a grain 
were as follows. 

Ki^A^I boundary phase Si oxide (Si02 conversion): - 32.4-% of the weight aluminum oxide 
(20A3 conversion): - 26.3-% of the weight Mn oxide (MnO conversion): ~ 0.2-% of the weight Fe 
oxide (20Fe3 conversion): - 0.7-% of the weight nickel oxide (NiO conversion): ~ a 0.7 % of the 
weight P oxide 0 [ P205 ] conversion : 0. 1-% of the weight Ba oxide (BaO conversion)- ~ 28 7-% 
of the weight Ti oxide (Ti02 conversion): - 10.8-% of the weight Zr oxide (Zi02 conversion): - 0 1 
/o of the weight [0180] A grain [(Ba0.92calcium0.08) O] (Ti0.83Zr0.17) 1.004, 02 : 99 914 % of the 
"^r^iJiJ? ^-^^^ °^ "^^^Sht MnO:0.08 % of the weight [0181] Moreover, it was as follows 
when STEM analyzed the layer presentation of an oxide layer 4. 

^^y^ """'^^ "^^^^ ^""'^^ conversion): ~ 0.3-% of the weight aluminum oxide 
(20A3 conversion): - 0.2-% of the weight Mn oxide (MnO conversion): - 0.8-% of the weight Fe 
oxide (20Fe3 conversion): - a 2.1-% of the weight nickel oxide () [ NiO ] conversion: 1.8 % of the 
weight P oxide 0 [ P205 ] conversion : 23.2-% of the weight Ba oxide (BaO conversion)- - 68 6-% 
of the weight Ti oxide (Ti02 conversion): - 2.8-% of the weight calcium oxide (CaO conversion)- ~ 
:co"/° fo"^^'^* '''''^^ (^"^2 conversion): - 0.1 % of the weight [0183] upper oxide layer 
45Si oxide (Si02 conversion): ~ 1.7-% of the weight aluminum oxide (20A3 conversion)- - 0 3-% 
ono'^^'f^^ ^ conversion): - 31.6-% of the weight Fe oxide (20Fe3 conversion)- - 

a 8.7-/0 of the weight mckel oxide 0 [ NiO ] conversion: 7.9 % of the weight P oxide Q [ P205 ] 
conversion : 2.1-% of the weight Ba oxide (BaO conversion): ~ 3.8-% of the weight Ti oxide (Ti02 
conversion): - 40.0-% of the weight calcium oxide (CaO conversion): ~ 0.1-% of the weight Zr 
oxide (Zr02 conversion): - 3.8 % of the weight - and It is [0184] whose life was 1.6 hours when 
accelerated life test was performed. The laminating mold ceramic chip capacitor which has an oxide 
ayer 4 as shown to drawing 2 by baking of the example 4 following and heat treatment conditions 
hke an example 1 was manufactured. 

Additive P2 05 : 0.1 % of the weight [0185] baking programming-rate: - 200-degree-C [ /] hour 
retention temperature: - 1340-degree-C holding-time: ~ 2-hour cooling rate: - gas for 200-degree-C 
[ /] hour ambient atmospheres: - N2 humidified H2 mixed-gas oxygen tension: ~ 10-9 - atm [0186] 
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heat treatment retention temperature: -- 1 000-degree-C holding-time: ~ 2-hour cooling rate- ~ gas 
for 300-degree-C [ /] hour ambient atmospheres: - N2 humidified gas oxygen tension: - 10-5 - atm 
[0187] In this case, the thickness of a dielectric layer 3 is 16 micrometers. The surface ratio of 3 2 
micrometers and a grain boundary phase of the mean particle diameter of a grain was 0 9% and the 
thickness of internal electrodes 21 and 25 - 2.5 micrometers it is ~ an oxide layer 4 ~ one layer - it 
is ~ thickness — 0.09 micrometers it was . 

[0188] Moreover, the grain boundary phase of a dielectric layer 3 and the presentation of a grain 
were as follows. 

i^l^fl boundary phase Si oxide (Si02 conversion): - 28.4-% of the weight aluminum oxide 
(20A3 conversion): ~ 23.1-% of the weight Mn oxide (MnO conversion): - 1.2-% of the weight Fe 
oxide (20Fe3 conversion): - 0.6-% of the weight nickel oxide (NiO conversion): - a 0 6 % of the 
weight P oxide 0 [ P205 ] conversion : 0.4-% of the weight Ba oxide (BaO conversion)- - 31 6-% 
of the weight Ti oxide (Ti02 conversion): - 12.5-% of the weight calcium oxide (CaO conversion): 
- 0.6-/0 of the weight Zr oxide (Zr02 conversion): - 1.0 % of the weight [0190] A grain 
[(BaO.92calcium0.08) O] (Ti0.83Zr0.17) 1.004, 02 : 99.914 % of the weight Si02 : 0.006 % of the 
wei^t MnO:0.08 % of the weight [0191] Moreover, the layer presentation of an oxide layer 4 was 
as follows. •' 

Si oxide (Si02 conversion): 0.1-% of the weight aluminum oxide 0 [ A ] 203 conversion- 0 2-% of 
Z^^^i^ ^ f ^ conversion: - 1.1-% of the weight Fe oxide (20Fe3 conversion)- - 
0.3-% of the weight mckel oxide (NiO conversion): ~ 0.2 % of the weight P Oxide (P205 

■ weight Ba oxide (BaO conversion): - a 75.3-% of the weight Ti oxide () 

[ T1O2 ] conversion: - 3.1-% of the weight calcium oxide (CaO conversion): - 0.3-% of the weight 
Zr oxide (Zr02 conversion): ~ the life was 1.7 hours when 0.1 % of the weight and accelerated liTe 
test were performed. 

[0192] The laminating mold ceramic chip capacitor which has an oxide layer 4 as shown to drawing 
2 by baking of the example 5 following and heat treatment conditions like an example 1 was 
manufactured. *^ 

Additive P2 05 : 0.2 % of the weight [0193] baking programming-rate: - 200-degree-C [ /] hour 
retention temperature: - 1340-degree-C holding-time: - 2-hour cooling rate: - gas for 200-degree-C 
[ /] hour ambient atmospheres: - N2 humidified H2 mixed-gas oxygen tension: - 10-12 atm [0194] 
heat treatment retention temperature: - 1 100-degree-C holding-time: - 3-hour cooling rate: - gas 
fmoci ; f ^^'^ ^ ^J"""^ ambient atmospheres: - N2 humidified gas oxygen tension: - 10-4 - atm 
[0195] In this case, the thickness of a dielectric layer 3 is 16 micrometers. The surface ratio of 3 5 
micrometers and a gram boundary phase of the mean particle diameter of a grain was 0.7% and the 
thickness of mteraal electrodes 21 and 25 ~ 2.5 micrometers it is - an oxide layer 4 - two-layer - it 
IS ~ the thickness of the upper oxide layer 45 - the thickness of 0.06 micrometers and the lower 
layer oxide layer 41 ~ 0.09 micrometers it was . 

[0196] Moreover, the grain boundary phase of a dielectric layer 3 and the presentation of a grain 
were as follows. ^ 

Klf 7J boundary phase Si oxide (Si02 conversion): - 32.5-% of the weight aluminum oxide 

.^T^'^''^- "" °^*h® "^^'gbt Mn oxide (MnO conversion): - 0.4-% of the weight Fe 

oxide (20Fe3 conversion): - 1.0-% of the weight nickel oxide (NiO conversion): - 1 0-% of Se 
weight Ba oxide (BaO conversion): - 27.0-% of the weight Ti oxide (Ti02 conversion): - 1 1 4 % of 
the weight [0198] a grain [(Ba0.92calcium0.08) O] (Ti0.83Zr0.17) 1.004 and 02 - 99 914 % of the 
weight Si02 : 0.006 % of the weight MnO: - the layer presentation of an oxide layer 4 was as 
follows 0.08% ofthe weight again. 

[0199] lower layer oxide layer 41Si oxide (Si02 conversion): - 0.2-% ofthe weight aluminum oxide 
^ ^ " °^*e "^eigbt Mn oxide (MnO conversion): - 0.6-% ofthe weight Fe 

oxide (20Fe3 convereion): - a 2.3-% ofthe weight nickel oxide 0 [ NiO ] conversion: 2. 1 %of the 
weight P oxide p [ P205 ] conversion : 24.1-% ofthe weight Ba oxide (BaO conversion): - 67.0-% 
n o^/ "^^1?* "u^^ conversion): - 3.3-% ofthe weight calcium oxide (CaO conversion): - 

a2-/o of the weight Zr oxide (Zr02 conversion): - 0. 1 % ofthe weight [0200] upper oxide layer 
45Si oxide (S1O2 conversion): - 1.1-% ofthe weight aluminum oxide (20A3 conversion): - 0 2-% 
ofthe weight Mn oxide (MnO conversion): ~ 32.8-% ofthe weight Fe oxide (20Fe3 conversion)- - 
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a 9.8-% of the weight nickel oxide () [ NiO ] conversion: 7.2 % of the weight P oxide () [ P205 ] 
conversion : 1.9-% of the weight Ba oxide (BaO conversion): - 3.4-% of the weight Ti oxide (Ti02 
conversion): - 39.8-% of the weight calcium oxide (CaO conversion): - 0.2-% of the weight Zr 
oxide (Zr02 conversion): - 3.6 % of the weight [0201] In addition, the content concentration of P 
oxide in the lower part and the up oxide layers 41 and 45 and Mn oxide was checked with the 
electron probe microanalyzer photograph. It is shown in drawing 3 - drawing 5 . 
[0202] Drawing 3 is the microanalyzer photograph which looked at nickel, and two Rhine look white 
is nickel internal electrodes. 

[0203] Drawing 4 is the microanalyzer photograph which looked at Mn, and four Rhine parts look 
white are parts with the high concentration of Mn. 

[0204] Drawing_5 is the microanalyzer photograph which looked at P, and four Rhine parts look 
white are parts with the high concentration of P. 

[0205] In addition, each microanalyzer photograph is expanded by 2350 times, respectively. 
[0206] And the life was 3.4 hours when accelerated life test was performed. 

[0207] It sets in the example 6 example 1, and is P2 05. It changes and is V2 05. It added 0 1% of 
the weight, and also it presupposed that it is the same, and the paste for dielectric layers was 
obtained. And the laminating mold ceramic chip capacitor was manufactured as having carried out 
rlSA^? ^^^^ treatment conditions as follows, and also being the same as that of an example 1 
[0208] baking programming-rate: - 200-degree-C [ /] hour retention temperature: - 1340-degree-C 
holding-time: - 2-hour cooling rate: - gas for 300-degree-C [ /] hour ambient atmospheres: - N2 
Twl^ mixed-gas oxygen tension: - 10-9 - atm [0209] heat treatment retention temperature- 
~ 1000-degree-C holding-time: - 2-hour cooling rate: - gas for 300-degree-C [ /] hour ambient 
atmospheres: - N2 humidified gas oxygen tension: - 10-6 - atm [0210] in this case, the thickness of 
a dielectric layer 3-16 micrometers the mean particle diameter of a grain ~ the surface ratio of 3 3 
nucrometers and a grain boundary phase - 1.7% - it is - the thickness of internal electrodes 21 and 
rL^'^ '^J^^^^^^^^^^ " ^^y®"" formed in the perimeter of an internal electrode 

noli *e presentation of the grain boundary phase of a dielectric layer 3 was as follows 

A J ^^^^ boundary phase Si oxide (Si02 conversion): - 30.2-% of the weight aluminum oxide 
(20A3 conversion): - 25.6-% of the weight Mn oxide (MnO conversion): ~ 0.7-% of the weight Fe 
oxide (20Fe3 conversion): ~ 0.3-% of the weight nickel oxide (NiO conversion): - a 0 3 % of the 
weight P oxide Q [ P205 ] conversion : 0.4-% of the weight Ba oxide (BaO conversion)- ~ 29 7-% 
of the weight Ti oxide (Ti02 conversion): - 12.0-% of the weight calcium oxide (CaO conversion)- 
~ 0.2-/0 of the weight Zr oxide (Zr02 conversion): - 0.6 % of the weight [0213] A grain and the 
^^'o°^5 ^i^^^'^^*' ^^y^ 3 1-004 (Ti0.83Zr0.17) and 02 as a principal component, and is MnO 
and S1O2 (Ba0.92calcium0.08). And V2 05 Minute amount content was carried out. And the life 
was 1.0 hours when accelerated life test was performed. 

[0214] The laminating mold ceramic chip capacitor was manufactured like the example 1 on the 
foUowmg baking and heat treatment conditions using the same paste for dielectric layers as example 
7 example 6. ■> f 

Additive V2 05 : 0.1 % of the weight [0215] baking programming-rate: - 200-degree-C [ /I how- 
retention temperature: - 1340-degree-C holding-time: - 2-hour cooling rate: - gas for 200-degree-C 
[ /] hour ambient atmospheres: ~ N2 humidified H2 mixed-gas oxygen tension: ~ 10-8 - atm [0216] 
heat treatment retention temperature: - 1000-degree-C holding-time: ~ 2-hour cooling rate- - gas 
Sl^rSi p^'^ f ^ ambient atmospheres: - N2 humidified gas oxygen tension: - 10-5 - atm 
[0217] m this case, the thickness of a dielectric layer 3-16 micrometers the mean particle diameter 
ot a gram - the surface ratio of 3.1 micrometers and a grain boundary phase - 0 9% - it is ~ the 
thickness of mtemal electrodes 21 and 25 - 2.5 micrometers it is ~ the oxide layer was not formed 
m the penmeter of an internal electrode. 

*e presentation of the grain boundary phase of a dielectric layer 3 was as follows 
K?. A ] boundary phase Si oxide (Si02 conversion): - 31.8-% of the weight aluminum oxide ' 
" 27-3-% of the weight Mn oxide (MnO conversion): - 0.3-% of the weight Fe 
oxide (20Fe3 conversion): - 0.3-% of the weight nickel oxide (NiO conversion): - 0 2-% of Sie 
weight Ba oxide (BaO conversion): - 28.5-% of the weight Ti oxide (Ti02 conversion)- - 1 1 5-o/o of 
the weight calcium oxide (CaO conversion): - 0.1 % of the weight [0220] A grain and the grain of a 
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?o n o*?"" l^^^" n no^x ^ ^^"^ (Ti0.83Zr0.17) and 02 as a principal component, and is MnO and Si02 
(Ba0.92calcium0.08). And V2 05 Minute amount content was carried out. And the life was 1 4 
hours when accelerated life test was performed. 

[022 1] The laminating mold ceramic chip capacitor which has an oxide layer 4 as shown to drawing 
2 by the followmg baking and heat treatment conditions like an example 1 was manufactured usine 
the same paste for dielectric layers as example 8 example 6. 

Additive V2 05 : 0.1 % of the weight [0222] baking programming-rate: - 200-degree-C f /] hour 
retention temperature: - 1340-degree-C holding-time: - 2-hour cooling rate: - gas for 300-degree-C 
[ /] hour ambient atmospheres: - N2 humidified H2 mixed-gas oxygen tension: - 10-10 atm [02231 
heat treatment retention temperature: - 1 100-degree-C holding-time: - 2-hour cooling rate: - gas 

^ 1^ atmospheres: - N2 humidified gas oxygen tension: - 10-6 - atm 

L0224J In this case, the thickness of a dielectric layer 3 is 16 micrometers. The surface ratio of 3 6 
micrometere and a gram boundary phase of the mean particle diameter of a grain was 1.6%. and the 
thickness of internal electrodes 21 and 25 - 2.5 micrometers it is - an oxide layer 4 ~ one layer - it 
is ~ thickness — 2.5 micrometers it was . 

presentation of the grain boundary phase of a dielectric layer 3 was as follows 
1 boundary phase Si oxide (Si02 conversion): ~ 32.5-% of the weight aluminum oxide 
" ^«'ght Mn oxide (MnO conversion): - 0.6-% of the weight Fe 

oxide (20Fe3 conversion): - 0.2-% of the weight nickel oxide (NiO conversion): - 0 2-% of Ae 
weight Ba oxide (BaO conversion): ~ 27.6-% of the weight Ti oxide (Ti02 conversion): - 1 1.0 % of 
me weight [0227] A gram and the grain of a dielectric layer 3 use 1.004 (Ti0.83ZrO 17) and 02 as a 
pnncipal component, and is MnO and Si02 (Ba0.92calcium0.08). And V2 05 Minute amount 
content was carried out. 

[0228] Moreover, the layer presentation of an oxide layer 4 was as follows 

Si oxide (Si02 conversion): 1.1-% of the weight aluminum oxide 0 [ A ] 203 conversion: 0.4-% of 
m^o)^^^ °'''1f O.f ^ conversion: - 32.4-% of the weight Fe oxide (20Fe3 conversion): - 
10.7- /o of the weight mckel oxide (NiO conversion): - 8.3 % of the weight P Oxide (P205 
conversion) :2.1-% of the weight Ba oxide (BaO conversion): - a 3.9-% of the weight Ti oxide () 
[ Ti02 ] conversion: - 40.1-% of the weight calcium oxide (CaO conversion): - 0.8-% of the weight 
Zr oxide (Zr02 conversion): ~ the life was 2.1 hours when 0.2 % of the weight and accelerated life 
test were performed. 

[0229] The laminating mold ceramic chip capacitor which has an oxide layer 4 as shown to drawing 
2 by the followmg bakmg and heat treatment conditions Uke an example 1 was manufactured using 
the same paste for dielectric layers as example 9 example 6 

Additive V2 05 : 0.1 % of the weight [0230] baking programming-rate: - 200-degree-C [ /] hour 
retention temperahire: - 1340-degree-C holding-time: - 2-hour cooling rate: - gi for 200-degree-C 
[ /] hour ambient afanospheres: - N2 humidified H2 mixed-gas oxygen tension: - 10-10 atin [^311 
heat ti-eatment retenhon temperahire: - 1 100-degree-C holding-time: - 2-hour cooling rate: -- gas 
rn-y^oii T ^ T f^^'^""^ atmospheres: - N2 humidified gas oxygen tension: - 10-5 - atm 
[0232] In this case, the thickness of a dielectric layer 3 is 16 micrometers. The surface ratio of 3 6 
micrometers and a grain boundary phase of the mean particle diameter of a grain was 0.6% and'tiie 
thiclmess of internal electrodes 21 and 25 - 2.5 micrometers it is - an oxide layer 4 - one layer - it 
IS - tiuckness - 0 1 1 micrometers it was . Moreover, the presentation of the grain boundary phase of 
a dielectric layer 3 was as follows. .y f 

nnll ^^"^ """'^^ ^^'^^ conversion): - 31.2-% of the weight aluminum oxide 

^ H o^S'^r'"''^- -.230-% of the weight Mn oxide (MnO conversion): - 0.5-% of the weight Fe 
oxide (20Fe3 conversion): - 0.1-% of tiie weight Ba oxide (BaO conversion): - 32.3-% of tiie 
weight Ti oxide (Ti02 conversion): ~ 12.9 % of the weight [0234] A grain and the grain of a 
^electnc layer 3 use 1.004 (Ti0.83Zr0. 17) and 02 as a principal component, and is MnO and Si02 
(Ba0.92calcium0.08). And V2 05 Minute amount content was carried out. 
[0235] Moreover, the layer presentation of an oxide layer 4 was as follows 

fh. wllthfl?^ '"T^IfV^x]' ^^V""' ^^^^^ aluminum oxide 0 [ A ] 203 conversion: 0.2-% of 
die weight Mn oxide 0 [MnO ] conversion: - 38.3-% of the weight Fe oxide (20Fe3 conversion): - 
1 1.3-/0 of die weight mckel oxide (NiO conversion): - 9.8 % of tiie weight P Oxide (P205 
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?°"YfJ;^;°"^ of the weight Ba oxide (BaO conversion): - a 7.6-% of the weight Ti oxide 0 

[ Ti02 ] conversion: - 29.2-% of the weight calcium oxide (CaO conversion): - 0.3-% of the weight 
Zr oxide (Zr02 conversion): - the life was 4.1 hours when 0.2 % of the weight and accelerated life 
test were performed. 

[0236] Example of comparison 1P205 Others obtained the paste for dielectric layers like the 
example 1 without addmg. And the laminating mold ceramic chip capacitor was manufactured as 
having earned out baking and heat treatment conditions as follows, and also being the same as that 
of an example 1 . o »i 

S^/rZi^^^'^'^'^fu^f!-^^'"^ programming-rate: - 200-degree-C [ /] hour retention temperature: ~ 
1340-degree-C holding-bme: - 2-hour cooling rate: - gas for 300-degree-C [ /] hour ambient 
atmospheres: - N2 humidified H2 mixed-gas oxygen tension: - 10-8 - atm [0238] heat treatment 
retention temperature: - 1000-degree-C holding-time: - 2-hour cooling rate: - gas for 300-degree-C 
[ /] hour ambient atmospheres: - N2 humidified gas oxygen tension: - 10-6 - atm [0239] in tWs 
case, the thickness of a dielectric layer 3 ~ 16 micrometers the mean particle diameter of a grain - 
the surface ratio of 3.0 micrometers and a grain boundary phase - 2.6% - it is - the thickness of 
internal electrodes 21 and 25 - 2,5 micrometers it is - die oxide layer was not formed in the 
penmeter of an internal electrode. Moreover, the grain boundary phase of a dielectric layer 3 and the 
presentation of a gram were as follows. 

[0240] grain boundary phase Si oxide (Si02 conversion): - 29.3-% of the weight aluminum oxide 

^^P.^^T'''''^'- " ^^-^ ^ o'^^le (MnO conversion): - 0.6-% of the weight Fe 

oxide (20Fe3 convereion): - 0.3-% of the weight nickel oxide (NiO conversion): ~ a 0.2 % ofthe 
weight P oxide p [ P205 ] conversion : 0.2-% ofthe weight Ba oxide (BaO conversion): - 33 2-% 
n f T/'fl "'^'f (Ti02 conversion): - 11.8-% ofthe weight calcium oxide (CaO conversion): 
rmi' , T^JfS ^^^^2 conversion): - 0.1 % ofthe weight [0241] A grain 
[(Baa92calcium0.08) O] (Ti0.83Zr0.17) 1.004. 02 : 99.914 % ofthe weight Si02 : ^e life was 
^it^^ of the weight MnO:0.08 % ofthe weight and accelerated life test were 

pertormed. The effectiveness of this invention is clearer than these results 

ini^ni!!?r.7nT' n ^^r^f^P^^ 1 is P2 05. It changed, and independent addition ofthe 
compound of ( ) - (10) shown below was carried out, and also it presupposed that it is the same, and 
the various pastes for dielectric layers were obtained. 

(1) LiC93 (Li20 conversion) : 0.1 % ofthe weight (2) Y2 03 (Y203 conversion) 407 (Tb203 

o?Ie w.'ll't ^^^S^* (3) ]2 03(Gd203 conversion):0.1-% 

ofthe weight (4) Tb Dy2 03(Dy203 conversion): 0.1 % ofthe weight (6) Zr02 (Zr02 
conversion) :0.1 % ofthe weight (7) Mo03 (Mo03 conversion) :0.1 % ofthe weight (8) CdO (CdO 
conversion) :0.1-o/o ofthe weight (9) T12 03(T 203 conversion): 2 (Sn02 conversion):0 1 o/oof toe 
weight [0243] of 0.1 % ofthe weight (10) SnO(s) And when the laminating mold ceramic chip 
capacitor was manufactured using the various pastes for dielectric layers, the result equivalent to 
riTiS. f obtained. In addition, also when two or more sorts of compounds were added, the 
result almost equivalent to the above was obtained 
[0244] 

[Effect ofthe Invention] The laminating mold ceramic chip capacitor of this invention has a long 
hte. For tins reason, the outstanding dependability is acquired. And when it has the oxide layer 4 of a 
presentation which is different in a dielectric layer 3, or when there are few grain boundary phases in 
adiekcmc layer around mtemal electrodes 21 and 25. the effectiveness of this invention improves 

[0245] Furthermore, it has an oxide layer 4, and moreover, when there are few grain boundary 

siSS;e of thlT"''' ^ ^ ^^°s^ ^'^i^^^ »^y«^ 4 is the t^-layer 

Se% ox^^e^^'Jir^Tn? T '"^^^.^^'^ ^h°s^^ «spe<^ia"y as the oxide layer 4 from mA 
^tm Lc^^r r f ' A 1 Ti' '^^"t^g Mn oxide, and the layer containing P oxide has a 

still longer life, and the further excellent dependability is acquired. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prlSefr'™^''* ^^^"^ translated by computer. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Translation done.] 
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